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acapt to this then. ..

Map 1

Without carbon fertilization

If there are no beneficial effects from increased carbon dioxide, agricultural output declines almost everywhere and catastrophically
closer to the equator.
(climate-induced percent change in agricultural productivity between 2003 and the 2080s)
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Source: Cline (2007).
Note: NA refers to “not applicable” for Alaska and northern Canada, and to “not available” elsewhere.




map proportional to 2000 CO2 emissions
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map proportional to decrease in CO2 emissions
@) . beo CarbonCo-op
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Greenhouse Gas Emissions
95% roducton 1990-2050; Target & 80%
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Cumulative emissions: 9529 MICO2e
Percentage of CCC pathway's cumulative emissions: 100%
Exceeds CCC intended carbon budget!
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Storoge, demand shifting & irtorconnecton
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e consumer-led
demand reduction

* rippling out across
all sectors

e requires much less
new energy
generation

CarbonCo-o0p
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OuUr NouUsINg Nas a pig role to play. ..

Figure 2.29 UK sectoral CO, emissions to 2050 on an 80% emissions reduction path (MARKAL)
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27 million homes

every pre-1990 home
will require carbon
reduction measures

85% of today’s
homes will still be
standing in 2050

we need to hit the

mass-market ...

...the equivalent of a city
the size of Cambridge
every month




and ts mostly apout energy efficiency.
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@urbed

Bl Domestic energy efficiency (Carbon
Emissions Reduction Target extension,
future Supplier Obligation, Heat and Energy
Saving Strategy and supporting measures)

B Clean energy cash-back and Renewable
Heat Incentive supporting measures

Smart metering and better billing
B Zero carbon homes
] Community Energy Savings Programme
B Additional product policy (see below)

CarbonCo-op
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use monitors to identify what & where 15t
Climate protection concept Neumarkt i. d. Oberpfalz
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Climate pro

tection concept Neumarkt i. d. Oberpfalz
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Climate protection concept Neumarkt i. d. Oberpfalz
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then deliver retrofits at a neighbourhood scale

Climate protection concept Neumarkt i. d. Oberpfalz
“ . .




then deliver retrofits at a neighbourhood scale

Climate protection concept Neumarkt i. d. Oberpfalz
“ N " 3 /

Thanks to Dr. Burkhard Sé
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ordinary people, thelr different lifestyles + Nomes




some wil acbept change put not disruption
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" L ReLs

Measures can be Used fo Improve the Nealth of the occupants



superhome.urbed.coop
20006-

we started
here

there’s 4
“rhillion of
them



replaced old glass
with double glazing

replaced old beads
1 with pre- mstalled '
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- 200mm of
external wall
INsulation
where you can
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it can be
complicated:

here, a
combined
wood and

solar thermal
system

diators

. P3
'y
house ro

log store ro ors

dat

@) . beo ~' CarbonCo-op



- with a gasifying log
burner

CarbonCo-op
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& there’s a lot of
plumbing

CarbonCo-o0p



and the plumbing
can be very big

a
naying Not

fhougn

NINg for

NOL water IS Nice
& I does Work

CarbonCo-op
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because
it’s very messy
and aisruptive




reroofing Is quite a task and quite a lot of money







bay
WINAOWS
are Not
easy




joist NTes
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. | .\ 1!'3“_“';‘2‘- o
iINternal wood fibre which ¢
uneven surface




'S messy
. and some of
B | | (he technica

“ISSUES can n—
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awkward R
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we took a 220 sg.m
house,

made it warm
reduced gas use to O,
electricity by 30%
CO2 by 84%

cost: £44,000

CarbonCo-0



Beyond Decent Homes | wiaw.shap.uk.com/reports
SHAP 2009 ' - '



http://www.shap.uk.com/reports

perormance Metrcs

Capital cost £32,236.58
by floor area £303. 13/ me
Performance metrics 1990 2009 2025
SAP rating 53 (B) 72 (C) 93 (A)
Fuel cost £661.84 | £540.29 | £230.05
CO, emissions 7.6 4.6 1.5
% reduction - 0% _3004 819

Baseline 1990 As of 2009 Target 2025
Fabric U Value Heatloss | U'Value Heatloss | U Value Heat loss
U-Values WPk Wim Wi WWim WK Wim
Windows 4.0 50.9 2.5 31.8 0.7 8.9
Doors 3.9 14.7 3.0 11.3 1.2 4.5
Floor 0.7 20.0 0.7 29.0 0.4 18.0
Walls 2.5 191.7 0.7 50.2 0.2 13.9
Roof 1.8 73.8 0.4 16.1 0.1 4.2
Energy and kKWh CO, KWh CO, kKWh CO,
CO, emissions (tonnes) (tonnes) (tonnes)
Space heating 28,085 | 54 11,876 | 2.3 1,672 0.3
Hot water 4,753 0.9 4,753 0.9 944 0.2
Electricity 2,995 1.3 3,304 1.4 2,281 1.0

the base
specification:

loft Insulation to
400mm

external wall
INsulation

floor insulation

new triple glazing

solar hot water

better use data +
controls
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Case study 1 | -
Perry Street, Darlaston

Pre-1945 terrace
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oerformance Metrics

Capital cost £16,371.26
by floor area £218.28/m?
Performance metrics 1990 2009 2025
SAP rating 45 (E) 70 (C) 93 (A)
Fuel cost P647.90 | £411.66 | £183.39
CO, emissions 5.4 1.8 1.1
% reduction - 09% _20Q05, 819

Baseline 1990 As of 2009 Target 2025
Fabric L Value Heat loss | U Value Heatloss | UValue Heat loss
U-Values WP VWi Wi Wim Wik Wim
Windows 4.0 40.2 2.5 24.8 0.7 6.9
Doors 3.0 11.0 3.0 10.7 1.2 4.3
Walls 1.3 48.4 0.7 24.7 0.2 8.5
Energy and kWh | CO, kwh | CO, kWh | CO,
CO, emissions (tonnes) (tonnes) (tonnes)
Space heating 7,563 3.2 4,242 1.8 476 0.1
Hot water 3,196 1.3 2,963 1.3 2,074 0.4
Electricity 2,034 0.9 1,858 0.8 1,311 0.6

external wall insulation
new triple glazing

communal
ventilation heat
recovery

communal heating/
hot water main
supplied by solar
panels + communal
boiler

better use data +
controls



=atrofit for the Future with Bramall's 20710




we looked at tallor made solutions to achieve the target

rotherham
walls, roof, doors electrical floor insulation windows ventilation heating solar kit appliances
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WINAOWS

e new windows set into insulation

@urbed
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« applied insulation before enderin

@ urbed CarbonCo-op




walls & foundations

« perimeter insulation down to foundations

« everything had to be moved, above and below ground

@ urbed CarbonCo-op



O0r INsuation solution #71

’

.' ' S
2 4

o

an experimental solution for (3
suspended floors o ol

Misapor applied directly to top
of ground with unventilated
airgap above

@urbed



floor INnsulation solution #2

e (lass wool batts on plastic
webbing

e ...0r on chicken wire

e new floor boards on top




walls - roof

+——3 e Vvery little space for
INsulation at eaves

e had to use spacetherm
to preserve ventilation
beneath felt

1 _ _ o thickness of wall
W Gie ' W b B insulation meant roof

< : + " -3 : -
I A EUAER &, had to be extended
- 2 G o e
ol | : A . L SO Sy
: . v ) _-.,"‘l'}‘,
k.
e | 2 2

e most likely position for
cold bridging

R e TR, Ai -
AT ,"_'i'._. ’#‘Q“ /.



original roof
spaces had about
100mm glass wool

used as storage

efficiency of
iInsulation affected
400mm deep

needs to retain
tenant storage

secondary

@) urbed




OftS

tried out 2 different insulants:

glass wool - no longer
formaldehyde bonded.

blown recycled newspaper

loft hatches got a lot bigger

+ had to be moved




solar therma

half the properties have solar thermal arrays @ Jrbed



oNOoto-voltalc

the other half have photo-voltaic arrays, sized to meet emission




neating + Not water

e as a result of different smoke
control laws here to the rest of
europe, very few manufacturers
make a permissible woodburner
that will heat hot water too




| | thermal stores. ..

e el

e UK heating systems are
totally different to
european ones

e OUrS are vented, theirs
are unvented or
pressurised

e vented is however a lot
cheaper but the product
range Is very limited

e this is the english one,
which at least fits inside

the house!
@ . bed



heat store + pump equipment for solar tues

% e e
. R o7
e <4 =

, 53 %

: <

« there’s alot of equipment to fit in for a

good sized (unvented) store.







rotherham

walls, roof, doors electrical floor insulation windows ventilation heating solar kit appliances
237 c Passive vent gas photo-voltaic A++
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and most of them worked. ..

kWh/year
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1,200

Predicted and Actual Total Household Energy Use

+23%

+224%

" ‘ refurb
N[ rethink
retrofit
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" Annual CO, emissions per m?

Annual kWh grid energy consumed per m?
Property number

il

B Gas

I Electricity
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CarbonCo-op

people powered
not fossil fuelled



A Carbon Co-op

‘A membership-based business that aims to
support households to achieve significant
reductions in their carbon emissions that would
be difficult to achieve on their own.







to deliver trust & accountabillity

Q. Which one of the following groups, if any, do you think should be responsible for leading on the
idea of sustainable community infrastructure?

Local authorities

National Government

A local community group coming together to
form a co-operative business model

A newly set up local utility company , working in
partnership

Regional Government

The main gas & water utilities

A newly set up local utility company

None of these

Other large company expanding into this area (e.g.
Tesco)

- icaro Base: 1,074 GB adults aged 18+, interviewed online, Ipsos MORI, October 2009

@) . beo CarbonCo-op
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whole house assessment methcd
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bundmg the tool

open spurce’ SAP (standard -
~Tassessment proceduts)=-

© g

adjustments

oreadsheet tool

Iovvs |mmed|ate feedback on

‘‘‘‘‘‘‘




nousenolder reports

e Important tool for communication

e In a process of feedback and
continuous Improvement

¢ implications Of under_heating for THERMAL COMFORT AND SPACE HEATING

financing

o oOther reasons for retrofit -
comfort, ethics, property value

« exploring interim measures

1500.00

1350.00

1200.00

1050.00

900.00

750.00

£/year

600.00

450.00

300.00

150.00

0

Your home now (bills)

Your home now (model)
Your 2050 home (model)

@Urbed

CURRENT CONDITION

GENERAL INFORMATION

property type  house 050
property sub-type  semi-detached Your Home Your 2
tenure  owner occupied SAP o Home
Now

age of property 1930 - 1949 RAT‘NG
number of bedrooms 2
number of storeys 2
roominroof nho A
cellar/ basement no

floor area (sqm) 93.4
low rise urban/ sul

terrain
conservation area? no
. Vé€
listed? no UK a

number of occupants 2.0

length of occupancy 24 months +
1st  improve comfort

2nd  save carbon
3rd  save money
move out for a few d
very likely

retrofit priorities?

acceptable level of disruption?
likelihood of retrofit works in next year?

temperature in summer

temperature in winter
uncomfortable
too hot

uncomfortable comfortable
too hot too cold
stable ‘ - ‘varies during day stable

air in winter air in summer

still‘ ‘ ‘- ‘ ‘draughty

foaniA

comfortable
too cold
‘ varies during day

draughty
humid

still

n
|

&
S
a]

3 @ =
o =} = 14 = =
pre o <] é g 1) [ o
i = § 3 S % E 'S shown as 4 negative Zu:r?tied the primary ener 9y they disp
1 o
cy S 5 = g £ e and then Subtracteq "V 1o your tota (gross)
@ 5 = S ed from this tot energy
z £ § S 3 a energy use. otal to show your 2050 home’
b S <= D <] 5 e’s
1 s g 8 s S W space heating
B
= = § = _§ PUMps, fans ete N Water heating
5 Cooking lighting
(&) .
appliances

gae (total from bills)
solid fue/ (total from bills)
total primary energy

e/ecz‘ricity (total from bills)
renewaples (generated)




ME ASU RES « average cost (all inclusive) this week £34,000

The table below outlines the potential measurc which could be implemented to achieve the 80% carbon
reduction target. Costs arc provided for budget guidance only, based on best available information from a

quantity surveyor. They are not formal quotes, and actual costs may vary.

”mmm

appliances appliances A++ - dishwasher, washing Up to 30% reductions in electricity use Dishwaher £1,340
etc machine, fridge, freezer in appliance can be achieved, if all £425.00
appliances are very energy efficient Washing Machine
£275.00
Fridge (undercounter)
£305.00
Freezer (undercounter
£335.00
low energy lighting - replace all GLS or This reduces both power use and CFLs 11.0 1.50 £17

payonet bulbs with CFL's and all low energy maintenance

spotlights and downlighters with LED

equivalents

1 LEDs 8.0 9.50 £76
masterswitches - remote controlled sockets This allows for all the appliances ina  Sockets for things like TiVo boxes can be left off the circuit. This 3.0 55.00 £165
either bypass or replacement sockets room to be turned off at the mains does not need to be hardwired there areé products such as

when turing off the lights intermediate plug/sockets that power to be switched off to
several remotely
better heating controls such as This allows heating to be confined to The effect of zones will have less effect as the heating needs of 6.0 175.00 £1,050
programmable thermostats, gate valvesto  areas of the house in use, minimising ~ the house are reduced however it can be an early measure.
create differently programmed heating heating of unoccupied area Products need to be chosen that allow for easy manual override
zones
energy monitor http:/ZWww.gfergy.gomzinggx.phmdefaultzQrogucts—uk—11g2v2- 1.0 55.00 £55
Wirglesssmgnilgr—uk.html
draught proofing - adding draught seals and Much heat is lost through draughts Chimneys can be sealed to if not needed for the design 94.2 3.50 £330
extra rebate front door ventilation arrangements, if external these should be filled with
granular inert closed pore insulation
sealing timber ground floor Much heat is lost through draughts This can be done with mastic on top prior to re-sanding or can 32.0 6.00 £192
be done with air seal membrane and tape while fitting insulation
beneath.
increase loft insulation to an overall depth of Cost effective reduction in heat loss If used for storage and the rafters are inadequate then build up 4.0 7.50 £30
400mm of high recycled content glass wool while allowing vapour permeability the rafters to enable decking on top of insulation. If adequate
to achieve U-value of 0.1W/m?K™! then some of the glass wool can be replaced with layer of

extruded polystyrene to create deck.

servicing high efficiency woodburner flexible focal point heating that reduces 1.0 935.00 £935
CO2
replace boiler with modern A rated Even a 10% rise in efficiency has a The boiler will also need to be sized to suit the much reduced 1.0 875.00 £875
considerable effect on overall energy heat losses depending on what the final level of thermal
performance performance is post-retrofit.

designina passive stack ventilation system Improve and stabilise internal air Making use of warm air rising to vents in the roof or up existing 1.0 1,000.00 £1,000

making use of existing openings quality while minimising energy use. chimneys, with replacement fresh air being allowed inin a
controlled way through humidity controlled vents in windows or

S e helow the ground floor.
20 90.00 £180



SSUES:!

e there’s a wild
variation in
what people
think of as
comfortable

e > S0 We need
to make sure
the numbers
stack up

@ urbed CarbonCo-op



SSUES:

some people

are threatening
thelr health Woage
through under- ‘ \

neating \\
> SO We need to \

tallor measures
to households
Nnot houses

@ urbed CarbonCo-op



SSUES:!

a lot of houses
have damp &
mould Issues

> make sure that
things work and
we can prove it

CarbonCo-op




SSUES:!

Up to 60% of
energy efficiency
savings already
made through
behaviour
change

CarbonCo-op



£1,750

Actual Pay As You Save

£1,250

DECC ‘go early’ ££
- 14 houses >
- all to the 2050 ERT

(17kgs CO2/m2/A + 0500
120kWh/m2/ A) -£750

- using Iinterest free
loans

- 4+ ECO (?I"®I0)

- costs between £50k
& £22k

- some householders
£7pw better off
through to £10
worse off
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PLUS

JACKSON JACKSON

PUBLIC SECTOR AND COMMERCIAL
CONTRACT WORK SPECIALISTS
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GENERAL SPECIFICATION NOTE:
The aim of this retrofit is to improve the THERMAL PERFORMANCE of |

DETAIL SCHEDULE (see specification for full details) dwelling. ALL INSULATION SHOULD BE CONTINUOUS and closely
KEY TO PROPOSED MEASURES fitted. Cold bridges should be avoided wherever possible. Care should
DETAIL CODE ‘DESCH‘PT‘ON taken to ensure GOOD AIRTIGHTNESS, in detailing and in site works, |
EWI-C-EC-S EWI to EWI External Corner NOTIONAL AIR-TIGHTNESS LAYER ====m==== E;(elxéeﬂh I*g%g_ls_lsén[;_)ﬁgglseakssagd d;augh:’s
-E- 3 m3/m2. 50pa
EWI-E-C EWI'to clipped eaves _ HOUSEHOLDER TO CONFIRM AIRTIGHTNESS TARGET: Sr(nTS/m)Z hr/@ 50ra@ P
EWLFFLNIG |EWIto flush flat roof with gufter LKELIHOOD OF FUTURE LOFT EXTERNAL WALL INSULATION (WOODFIBRE) S EXISTING SPACE HEATING DEMAND (FEEpS)‘ 130 KWh/m2.a
EWI-LF EWI to lower flat roof y : .
EWPCIC EWIto EWI Internal Comer EWI-V-ES- SR e EXTERNAL WALL INSULATION (THIN) ~ se— TARGET SPACE HEATING DEMAND (FEES): 44kWh/m2.a
EWIV-ES-R EWI to slate roof verge REFERENCE SCHEDULE (see full schedule for details
WIS T oW o retaned vadgcw / PERIMETER EXTERNAL FLOOR INSULATION p— DESCR\PTON( )
I
IWI-B-M-TK IWI to masonry bay with thick mullions
WEC Wit ohppedryeavstI e INTERNAL WALL INSULATION (WOODFIBRE) FABLOT | Top up loft insulation to 400mm
IWI-PR-A-PE-GE __|IWI to perimeter EWI INTERNAL WALL INSULATION (THIN) === =mm=== FAB L0O2 New draught sealed and insulated loft hatch with ladder
:x:x:éTvJVF w‘l :g ;ee}:;nyzja:mg?;zv\;g T ‘ WIES 7 CAVITY WALL INSULATION =ssssssm FAB EWO1 | Woodfibre ext.wall insulation system w render
V-VU-L IWI to vent floor with perimeter EWI = ; Z e SUSPENDED FLOOR INSULATION/ LOFT INSULATION V A FABIWO1 | Woodfibre int. wall insulation system w plaster
EE FABFLO2 |Foamed glass pumice below susp. timber floor
GRANULAR INSULATION (CHIMNEY/ BELOW FLOOR) o P

FAB FLO3 |External floor perimeter insulation to footings

ROOF INSULATION FAB W02 replacement triple glazed timber windows in EWI

NEW WINDOW OR DOOR  ———— FAB W03 replacement high performance glazing in exist frames
REFURBISHED WINDOW OR DOOR FAB D03 refurbish external door - new rebate and lining
VENTILATION - INTAKE

VENTILATION - EXTRACT e FABDP09 | Airtightness improvement works

IWI-W-RT-TJ

> large amount
of expert time Is

FAB CO1 seal chimney (if not needed for vent), fill with insulation

IWI-PF-A-PE-UF H
1

EWI-F-FL-NI-G

HEAT 02 new condensing combi gas boiler
HEAT - GAS BOILER

HEAT - ROOM WOODBURNER
HEAT - WOODBURNER WITH BACK BOILER

HEAT 04 room wood-burning stove
HEAT 06 flue liner
HEAT 09 insulation to pipework

HEAT - RADIATOR — HEAT 10 advanced heating controls: programmer and timer
HEAT - THERMAL STORE HEAT 11 heating zone control
V-I-VU-L j‘ / \ / \ EWI-GL-P-F-V ) HEAT 14 remove existing gas fire
Ef HEAT - SOLAR THERMAL PANELS LDRY 01 create dedicated indoor clothes drying space
IWI-P-A-PE-GF - PHOTO-VOLTAIC PANELS  ===m==mmmsssse== VENT 01 passive stack ventilation system
FRONT BRI BACK MASTERSWITCH Z HW 02 low flow taps - kitchen to have ‘click' over-ride
(NO RTH) (SOUTH) HW 05 new low-flow shower head
APP 01 master-swicthes to appliance plug-socket circuits
WINDOW + DOOR SCHEDULE (check dims before manufacture)
HEATING ZONES:
- WIDTH  |HEIGHT | AREA | EXIST PROP SPEC
ZONE 1: GROUND FLOOR REF. |(mm, s.0,) |(mm, s.0) (sa.m) | COND COND CODE
. Wo1 | 270 450 012 | SGW SC-T FABWO06
EWI-C-ES-S ZONE 2: FIRST FLOOR W02 | 840 360 0.30 GW SCT FABWOS
a-t-t e r n O O BACK EXTRA/OVER WORKS: W.03 | 270 450 0.12 Sg-:vﬁ - ;gﬁp FABWO6
(SOUTH) Wor o0 iass | 80 TOGTEP RGP e
d -16-| - FABWO3
- HOUSEHOLDER REQUEST: ALLOWANCE TO BE MADE IN woe 1500 T80 To%0 1DGT6F RGP FABWOS
W.07 | 1780 2500 | 445 | DG-16W/A | TGW FABWO02
I _ EWI FOR FUTURE CONSERVATORY AS SHOWN TO REAR. Wos 1400 o000 280 ToG16P TRGP FABWOS
! EWI-P-cIC . - W.O0D - NEED TO RE-POSITION CURRENT THROUGH-WALL CAT P . s S EE L R Lamos
i pp— / FLAP W11 | 890 7730|154 |[DG16P | RGP FABWO:
! CONSERVATORY?) W12 | 500 1800 | 090 | DG-16P | RGP FABWO!
. ! i BACK - REGULARISE/ RATIONALISE RAINWATER AND DRAINAGE VW3 [1000 | 1800 | 180 |DG-16P | RGP FABWO
) i (SOUTH) W14 | 500 7800 [ 090 | DG.16P | RGP FABWD
.0 1 . ) ! WA GOODS. W15 | 1790 1700 [ 304 | DG-16P | RG-P FABWO3
H W.16 | 700 1100 0.77 DG-16-P RG-P FABW0O3
0 - ANY NEW KITCHEN/ BATHROOM TAPS TO BE EASY GRIP W17 | 570 1230 [ 070 [DG-16P [ RG-P FABWO3
T DO1 [850 2050 [ 174 | SolidW Refurb FABDO3
— R OR EASY TO MANIPULATE. KEY: SG = Single Glazed, DG = Double Glazed, TG = Triple Glazed,
' ) SC = Soconday Glazed, RG=Replacamont Glazng Unis, P = uPVC, W = Tibor,
i OUTSTANDING QUERIES: A = Aluminium. Number (NN-X) denotes glazing cavity on DG in mm.
O aC | u p ) € ="'I BATHROOM C = EXISTING WINDOW MANUFACTURER/ SPECIFICATION
= = -
| 2 Sl - g
§ E EWI-S-RC-FL L* E H \\ '@ é E DETAILS , TO INFORM DECISION ON WINDOW RETENTION.
@ . \ @
A :+ E BEDROOM ONE PORCH
—=u - < FULL GABLE EWI
cB
2o
- i
% g POSITION OF
= DEDICATED
LAUNDRY DRYING
. MH 02042013 | XX
ST 5.5 - 1 BEDROOM TWO
e :
IR AR H S
Sz PR H 5 BEDROOM 10 Little Lever Street  t. +44 (
%g‘ *:*: e g Manchester, M1 THR 1. +44 (
.5 + S
ﬁ:‘% T RETROFIT SCHEMATIC
LR g EIGI EWI-P-SP-EC GO EARLY' COMMUNITY GREEN DEAL
- : CARBON CO-OP/ ROSSELSON 20130330_Rev D
H
HUER) 69 LONGFORD ROAD, CHORLTON, M21 9WP
852-7-RR XXXXXX -

FRONT DRAFT 1:100@A3

Carbon




>[t’'s too complicated

DER @

Measures each measure
Starting Dwelling Emission Rate (DER) 69.69
EWI 58.43
W] 53.63
floor 49.66
windows 2.4 > 1.4W/m 45.86
windows 1.4 > 0.8W/m 44.45
doors 43.56
loft top up 40.34
SWI #2 (cold bridges) 37.39
draught proofing 29.18

ADER

11.26
4.8
3.97
3.8
1.41
0.89
3.22
2.95
8.21

1,427
608
503
481
179
113
408
374

1,040

lifetime

42
36
42
20
20
20
42
36
10

in use factor lifetime CO

35%
33%
15%
15%
15%
15%
25%
33%
15%

total qualifyin

price /tonne
total ECO

@) ubed

38,947
14,669
17,957
8,185
3,037
1,917
12,851
9,015
8,842

107
£30.00
£3,217.06

16%
8%
7%
8%
3%
2%
7%
7%

22%



based on inadequate
and conflicting
calculation methods

di
d2
d4
dd
do
d7
ofs}

equivalent CO2 |

M30 7

BL1 5

M20 3

OL12 6

M21 9

M32 9

M21 9

total lifetime C(

urbed
SAP 9.92 stroma stroma Fuli
combined RASAP 9.91 SAP 9.91
CO2 coz oz to 3 decimal
places?
£90 £105.34 £112.68
103 84 56 151.22%
93 31 66 47.10%
144 176 147 119.71%
72 61 40 151.90%
72 31 45 68.55%
165 124 141 87.93%
31 74 48 154.25%

680 581 543
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rep 0den double
== o] F=V:
- — retain 1€ ble glazing

iInsulation spended floor

s | | External W ation (EWI)
v { :
| 4 - throughout

Insulate ro« er level in main roof
Loft top up over outrigger

Ecobead in party wall TBC

New combi boiler,

Heating zones & better controls,

low flow taps, low energy lighting &
appliances, masterswitches

4kW Sunpower PV

T

BUILDING $PECIAL L . 3
;.:i'. . ;‘ . ; kg ‘
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/ SO s,tuﬂ"S 5% short of CO2 reduction

SRR

% ,td‘rget
- ‘ ————
' £31k total cost

but cost neutral over 20 years at zero

interest assuming 2.5% RPIl and 3.5%
e T UPI
A % Zii " e —
b
i A —
&Qm



Replace
burner
Passive stac

- Retain new
- windows
Internal Wall |

EWI to rear & ¢
Loft top up

o front

e




N\

Oo
tes too hig a 1st st\age tender
uced door +window spec &

removed some of the heating controls

f -
) e

126 lifetime tonnes C

e~ = T™=18:92kg CO/m2A & 103.9 KWh/m2.A

|
49K total cost ir\wcl. cohtingeny, fees +

T
costs neutral compared to this years
ills (£10pW extra on last year’s)

PN 4,)




= Remove living room heater
Passive stack ventilation system

- ', 5m3 airtightness
Ii l . 4 Replace front door
Replace all glazing

EWI to whole house to top of footings
except extension over carport.
Loft top up, with storage area

— | New boiler
B —— | v Heating controls
/ —Low flow taps, low energy lighting &
| appliances
: 5.33kW Sunpower PV - (DNO willing)

would like renewable heat but.no RHI







an example householder financial model

cost of measures inc! VAT

PV annual yield

fit income

bill saving from report
PV saving adjustment
total effective ‘income’

loan admin costs
ECO avallable at

financial assumptions
inflation (RPI1)

utility inflation

assume used on site
PV yield decrease

FiT rate

export rate

year
fit yield

used on site

FiT rate (pence)

export rate (pence)
electricity tariff (pence)

FiT income

export ncome

bill savings less PV
further savings from PV
effective ‘income’
maintenance

loan payments
annual balance
amount per week
£1.66
deferral model
loan balance
effective interest deferral

£337

£598.06

£11,216.38

6
2,354
1,177
16.86

5.25
15.49

£396.82
£61.79
£38.40
£182.29
£679.30

£685.18
£5.88
£0.117

£9.876

7
2,344
1172
17.28

5.38
16.11

£405.08
£63.07
£39.94
£188.80
£696.90

£685.18
£11.72
£0.23

£9,179

financial summary
£24,420.02
2402
£357.89
modeled £718.93 actual
£97.16
modeled £979.67 actual use
/tonne
lifetime tonnes possible ECO
25086 Bank of England assumption
_ low assumption
5086 this could be better, but prudent for now
[ 040% /year 0.5% sunpower, 1% mage
B4 o
B4 o
1 2 3 - 5
2402 2,392 2,383 2373 2,364
1,201 1,196 1,191 1,187 1,182
14.90 1527 15.65 16.05 16.45
4.64 4.76 4.87 5.00 512
12.73 1324 13.77 14.32 14.89
£357.89 £365.37 £373.00 £380.78 (£388.72
£55.73 £56.89 £58.08 £59.29 £60.53
£31.56 £32.83 £34.14 £35.50 £36.92
£15288 £158.36 £164.04 £16991 £175.99
£598.06 £613.45 062925 £64549 166217
£685.18 £685.18 £68518 £68518 £685.18
L8712 £71.73 £5593 £3969 -£23.02
£168 £1.38 -£1.08 L0786 0044
£13,106 £12492 £11,863 €11 217 £10,588
2.57% 258% 2.58% 2.58%

2.59%

2.59%

£40.000
£35,000
£30,000
£25,000
£20,000
£15,000
£10,000

£5.000

-£5,000

-£10,000

8
2,335
1,167
17.71

5.52
16.75

£413.51
£64.39
£41.53
£195.55
£714.98

£685.18
£29.80
£0.57

£8.464
259%

loan paid off from savings + PV

1. 2 A, 4
cashflow
9 10

2,325 2,315
1.163 1,158
18.15 16.61

565 5.79
17.42 18.12

£422.10 ©£430.87
£65.72  £67.09
£4320 £44.92
£202.54 £209.77
£733.56 L752.65
£1.000.00

£685.18 f685.18
£4838 £67.46
£0.93 £1.30

£7.730 £7978
2.60% 2.60%

§ 6 7 8 9

"
2,306
1,153
19.07

5.94
18.84

£439.31
£68.48
£46.72
£217.25
£vi2.26

£685.18
£87.08
£1.67

£7,206
281%

12
2,296
1,148
19.55

6.09
19.60

£448.92
£69.90
£48.59
£225.00
Lraz.a

£685.18
£107.23
£2.06

£6,413
2.61%

10 1

13
2,287
1,143
20.04

6.24
20.38

£458.22
£71.35
£50.53
£233.02
£813.12

£685.18
£127.94
£2.46

£5,600
281%

12 13

14
2277
1.139
2054

6.40
2120

£467.70
£72.82
£52.55
£241.33
L8340

£685.18
£149.22
£2.87

£4.786
2.62%

14 15 16 17 18 19 20

15
2,267
1,134
21.05

€.56
22.04

£477.37
£74.33
£54.66
£249.92
£856.28

£685.18
£171.10
£3.29

£3,909
2.82%

16
2,258
1,129
21.58

6.72
2293

£487.23
£75.86
£56.84
£258.82
£878.76

£685.18
£193.57
£3.72

£3,031
263%

17
2,248
1,124
2212

6.89
23.84

£497.29
£ria3
£59.12
£268.02
£901.86

£685.18
£216.68
£4.17

£2,129
2.63%

18
2,239
1,119
2267

7.06
24.80

£507.54
£79.03
£61.48
£277.55
£925.60

£685.18
£240.42
£4.62

£1,203
2.83%

19
2,229
1,115
2324

7.24
25.79

£518.00
£80.65
£63.94
£287.42
£950.01

£685.18
£264 83
£5.09

£253
2.64%

20
2,219
1,110
23.82

7.42
26.82

£528.66
£82.31
£66.50
£297.62
£975.10

£685.18
£289.9
£5.58

£722
284%

£15.425.60



80-90% reductions in energy
demand from homes is
feasible for pioneers now

Current pilot retrofit average stats:

£70,000 — emissions:  16.7kg CO2/m2.A

- tonnes saved 5.4t CO2/A
o I cost: £40,000
Heone ECO ‘assistance’: £4,000

nearly meeting golden rule -
but this may not be the
important issue

£17,500

B total tonnage saved
B costs

@ urbed CarbonCo-op
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greater manchester
domestic retrofit

charlie baker
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starting with those that want to go now...

e Wwider marketing strategy

- Influence housing market choices, key points of influence

No. of Homes

Time

100 - 80% 80 - 60% 60 - 40 % 40 -20 %

- : A : 1 ! s 2 i
~avivy, NS i1 s N ~vit
- { 1 q ) - 4 M . -
f e . : e -
YAQ/ IAD/
R AT A =~

Whole House Green Deal GetmeToasty
Maijor Intermediate Basic




e Signing up pioneers + early adopters

- show homes + testing out detall of packages

communities




realising the potential

planned approach to supply chain = -

e enough certainty to support
iInvestment

e diversification & reskilling
e access to high quality products
e identifying new products & methods

e learning needs to be captured & fed back -
the GM pattern book

e |ocal Universities & other bodies support development &

testing of products
@) v bed



efficiency & accuracy. Self-leamning systems & monitoring can speec
Uo evolution of best practice

monitoring kit initial results post completion results
\\\
\,
\
\
\
\
\
\
\\
identify key v
property schedule of master property enter detail identifiers on assemble contractors monitoring results
houses attributes work schematic master property schematic information package works on site
assessment

—_—
~<

residents handbook M
— contractors
\\
\,
\.
\
. . . . . e \
database of details if exists, then enter detail identifier \
with accompanying on master drawing \J
specification, and identify relevant detail resident
residents handbook from pattern book
attern book chapter matrix/database then enter on property schematic receive feedback
P AN . . .

A if precise detail not present then

\\ draw new one based on relevant

\ \\ parent enter new drawing identifier &

\\ \ condition of occurrence onto
\\ \\\ //// database
~ —_—
\ S- _——’
\ e e . c— —
AN P .
Ne _ changes to specification & detail on
e~ ——— o~ ——=—"""the basis of feedback

ChsertCe=
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Simpie Monthly Dynamic Coheating

OpenBEM

Floor Area and Volume

guilding Fabrc

yventilation & \nfiitration

internal T emperatur®

Heal balance

Energy Requirements

Export data

Retrofit explorer

Opt\ona\ modules

SAP Waler Heating gains

SAP Sotar Hol \Water gains

Heatng Explorer

Energy requnrement
Space Heating 7844 kWhiyear
supplied DY Fraction pemand
Gas bovler 0.95 2652 KWIVyear
Hot water 1954 kWhiyear
gupplied by Fraction pemand
Gas bover 1.00 1954 KWy ear
Lighting 203 KWhiyear
supplied by Fraction pemand
Electnic 1.00 203 KWhvyear
Appliances 4247 kWhiyear
supplied by Fraction pemand
Electnic 1.00 1247 KWIVyear
Cooking 385 kWhlyear
supplied by Fraction pemand
Electric 1.00 385 kWn/year
Add energy requ'\rement: (enter negative number if genera\ion)
Name: Quaniity
Fuel requirements:
Fuel lype Fuel quantity
gas 5229 KWh

core energy (S
AP
calculator now built)'

gtticlency Fuel input +
0% 4058 KWhVyear
EMiclency Fuel input +
0% 2171 KWn/yeas |
x
Efficiency Fuel input +
100% 203 KWIVyedr [ ]
Efficiency Fuel input +
100% 1247 KWh/year
Etficiency Fuel input
100% 385 KWIVyear
KWhiyear Add
Fuel cos! Annual cos!
£0.04/KWh £268

CarbonCO—OP



0OSt-Works monitoring for all, not just a few
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engaging the open-source community: eco home lab @madiab




‘ Edit Dashboard

W Power

I Mission Control
[* = Lounge

' Bathroom

= Bedroom

W Outside

1800

16:00 20:00 0:00 4:00 8:00

225

17.5

15.0

125

10.0

7.5

15.0
12:00

Last 30 days: Hover on bar for info, press to zoom in

View: monthly view

R

Power now

\ ¢

Energy used today:
14.6 KkWh

Temperatures

1\



and this can change Now INnnovat

disseminated a

Na rewarded. . fut

oN 1S stimulateq,
Jre cities?

@urbed

transport

CarbonCo-op



Green Deal for Communities- scaling it up”/

> oy A | 54
SR i s

supply chain development
contractor accreditation
top level funding?

funding aggregation
neighbourhood co-
ordination

community groups
carbbon co-op




- il ‘
\ ) 5‘ I

e disseminating best practice

e upskilling local capacity

v

sharing.experience




e Identifying opportunities for
existing industry

e encourage targeted product
development

High performance

Y

High performance

windows (0.8 U-value)

Solar thermal
collector

Passive stack
ﬂ ventilation duct

Attic partially
boarded out
for storage

Biomass stove
with back boiler

Suspended timber floor options &
insulation between joists

High performance thermal
insulation and eaves vent

New concrete slab with

Innovative & A+ rated

Suspended

_ Timber Floor

{ Units

| Refurbished

| Existing Frames

| Insulate Externally

ﬁ (on top of existing
membrane)

{ External Wall
[ Insulation

|__ Internal Wall
— Insulation

' External Wall
— Insulation

| Continue External

[ Wall Insulationto ~ ———

| Footing

— Insulation Trench — (Clay or Foamed Glass)

| NewSlab&
| Insulation

_ Aerogel Mat &
| Floating Floor

___ FSC Timber
{ Windows

| FSC Timber
| Aluminuium Clad
{ Windows

'Replacement
* Glazing Units in
i Existing Frames

— Air seal Tapes

- Vapour Barrier/Check
—- Adhesive

- Paving Slabs/Decking
- Drainage Goods

- Fixings

_—[ Air Sealed loft hatch

Boarding to Lift

Air Seal Tapes
- Eaves Insulation (Thermal

Bridging)
— Extended Eaves Vent Tray
Boarding to Rafters

- Window Linings/Extended

— Timber Frame
| Cassette

Insulation Suitable
i for Below Ground

' Beaded Insulation

' Beaded Insulation
' (Clay or Foamed Glass) |

Cills/Drips
- Fixings
- Cladding Rails

— Vapour Barrier/
Vapour check
- Fixings

L Studwork

Fixings

- Fixings

~-Drainage Goods

- Ridge Edge Insulation
Strip

~ Separating Layer

— (Vacuum Insulated Panels
As Alternative)
- Battens

: Panels

L Studwork

Insulation —[ E';:g;s

Hinhes

Trickle Vents
Themal Breaks
Seals

Brushes
Ironmongery

Minsulated Timber Insulated/Air Sealed
— 3 Letter Boxes

Thresholds/Doorsteps
(Thermal Bridging)

Seals For Existing
Trickle Vents

Foamed glass Insulated pre-fabricated
bead insulation external thermal store &
wood store

door with thermally
broken doorstep

External wall Perimeter wall insulation
insulation continued to footings




retrofit Innovation network - retroit pattermn ook

secondary

door
extra rebate

ightweight flue box —

internal ductwork from kitchen

uce up front cos

party wall internal

with ladder access

‘temporary

replace loft hatch
just hatch >

bathroom
existing extract
1 1
vent through eaves into room ® I I I l p rove q u al Ity
/ ridge vent
ventilation using existing flues 0 q a
N * Stimulate innovation
existing
vent through EWI to underfloor void conservatory
proposed
vent through EWI to room ' '
q artnership WorkinGhsesssms i son
rom outsid velope position)
through conservatory = porch
to inside realign door to not foul EWI built on in light
rebuild to accommodate EWI construction
door threshold
integral roof to porch + bay
reduce EWI thickness
thin mullions window too close
reduce opening size
bay windows thick mullions ‘
internal corner ‘
timber frame
changing material carrying round to perpendicular wall
flanking insulation standard
to wall with EWI
internal corner
stud stopping
to internal partitions external corner (e.g. to front elev'n)
masonry
step in brickwork
thin jamb/opening light
to be retained because of CWI
large jamb/fixed
brickwork
to be replaced stopping along wall
render boundary
small deep openings
tile hanging EWI

joists parallel

access from above

- . joists perpendicular

perimeter to floor /
\ access from below

to IWI

joists parallel

- . joists perpendicular

exposed floor to EWI

to CWI

air plenum to house above

to neighbours boundary

moved

thin jamb/opening light retained frame

insulation on ground
T ventilation to void

relay floor/insulation between joists

shallow suspended floor /

access panel detail

ceiling

insulation between joists -

deep suspended/undercroft/cellar

fplace with insulation

shims

perimeter/plinth insulation only

T airtightness layer

left in situ
large jamb/fixed

set within reveals

secondary glazing
set on window frame

glazing
on boxes
in same location replace window
replacing sliding doors
shallow arches
recess original pipework
build into box
replace
surface mount services

meter boxes

existing boiler flues

down to footings
insulation past ground level
. ground level detail

to just below ground "

no sarking

retain roof / vapour permeable sarking

felt sarking

room in roof

—l roof )

flat roof

bay windows

lower roof

eaves

dormer
windows
velux type

insulation to existing

special
stair access

standard

+ extra roof insulation

parapet

no extra insulation

overhang

+ extra roof insulation

nearly flush
no extra insulation

move it forward

square
shrink side panes
masonry behind
tiled
timber frame
shallow
curved
deep
remove
small bays preserve
rebuild
roof sloping along
roof sloping away
pitched extend for new
window or EWI
very small roof
rebuild it
flat roof

sarking
intruding into the room

"= hosarking/vapour permeable

soffit
small overhang
no soffit
clipped
soffit
large overhang
no soffit

support from extg roof

-

support from wall

extend slates

flush original

create parapet

stop insulation lower down wall
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